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Abstract of JP20001 33572 

PROBLEM TO BE SOLVED: To provide a 
pattern for measuring precision in overlapping 
for realizing the high precision of the 
measurement of overlapping precision, and for 
Improving the manufacturing yield of a 
semiconductor device. SOLUTION: A pattern 
1 1 for measuring precision in overlapping is 
constituted of four line patterns 12 provided 
along each side of a square. The four line 
patterns 12 are separated from each other at 
the parts of the vertexes of the square. Line 
patterns 13 constituted of a photoresist similar 
to the pattern 1 1 for measuring overlapping 
precision are formed on an upper layer film 15 
provided on a semiconductor substrate 14, so 
that the line patterns 12 can be covered. Thus, 
the measurement of overlapping precision can 
be made through Image processing by a CCD 
image pickup element with the use of the line 
patterns 12 and 13. 
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1. Japanese Patent Application Laid-Open No. 2000-133572 

* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The alignment mark top formed on the silicon substrate is scanned with an 
electron ray. It asks for the location of an alignment mark with the signal which detected the 
reflection electron signal or secondary electron signal from said alignment mark, and was 
detected according to said process, and is based on a mark location. With an electron ray In 
the pattern formation approach by the electron beam lithography which newly prepares a 
predetermined pattern Acceleration voltage of an electron ray is set to 45kV or more. An 
atomic number to said alignment mark The atom more than titanium (Ti), Or the pattern 
formation approach characterized by using two kinds in silicon (Si), silicon oxide (Si02), 
carbon (C), boron nitride (BN), and gallium arsenide (GaAs), and setting the level difference 
of the maximum upper layer to 0.3 micrometers or less. 

[Claim 2] The pattern formation approach that the atomic number used for said 
alignment mark is characterized by including at least one of copper (Cu), a tungsten (W), and 
the platinum (Pt) as an atom more than titanium in the pattern formation approach according 
to claim 1 . 

[Claim 3] The pattern formation approach characterized by detecting the detecting 
signal of an alignment mark by changing the thickness of said alignment mark section and 
the non-marking section in the pattern formation approach according to claim 1 or 2. 

[Claim 4] either of claims 1-3 ~ matter which is different in the upper part of said 
alignment mark, or the perimeter of a mark In the pattern formation approach of a publication 
~ a wrap -- the pattern formation approach characterized by things. 

[Claim 5] Claims 1-4 are the pattern formation approaches characterized by said 
alignment mark consisting of a thin line 0.3 micrometers or less in the pattern formation 
approach of a publication either. 

[Claim 6] Claims 1-5 are the pattern formation approaches characterized by going 
over said alignment mark more than two-layer, and performing mark detection in the pattern 
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formation approach of a publication using the same mark either. 

[Claim 7] Claims 1-6 are the semiconductor devices formed using the pattern 
formation approach of a publication either. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the approach of starting a 
lithography process, especially forming a pattern on a wafer or a mask, using an alignment 
mark. 

[0002] 

[Description of the Prior Art] With an electron-beam-lithography technique, drawing 
another new pattern is performed according to the pattern already formed on the sample. 
Such doubling drawing between layers detects the location of the alignment mark 
beforehand formed on the sample, and is realized by drawing a new pattern on the basis of 
the location. The detection approach of the alignment mark in doubling drawing between 
each class is explained using drawing 2 . 

[0003] An example of the planar structure of an alignment mark is shown in drawing 
2 (a). The alignment mark 201 shown by drawing 2 (a) is a ** type configuration. The 
alignment mark location of x directions scans an electron ray in the direction of an arrow 
head 202, and the location of the direction of y is called for by scanning an electron ray in the 
direction of an arrow head 203. 

[0004] This drawing (b) shows the alignment mark cross-section structure and the 
signal detection approach in an electron ray scanning direction. The slot 205 is formed in the 
silicon substrate 204. If an alignment mark top is made to scan, a secondary electron or a 
reflection electron 207 will come out of an electron ray 206 to a substrate front face. A 
detector 208 detects this electron and it is asking for the location of an alignment mark. 

[0005] This drawing (c) shows the relation between the scan location of the electron 
ray in this drawing (b), and detection signal strength. Corresponding to a slot 205, the wave 
of a detecting signal changes to a detecting signal 209. If slice level 210 is set up to this 
signal, the location and the detecting point A211 that the detected signal and slice level cross, 
the detecting point B212, the detecting point C213, and the detecting point D214 will be set 
up corresponding to the edge of the slot on the alignment mark. Then, the central point Ai215 
of the detecting points A and B and the central point 821 6 of the detecting points C and D are 
obtained, and the alignment mark central point 217 can be further obtained by the central 
point A and B. 

[0006] In doubling drawing between layers accompanied by this alignment mark 
detection, as shown in this drawing (d), the alignment marks 219, 220, 221, and 222 
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arranged around a chip 218 were detected, rotation of gain and the polarization direction, the 
shift of a drawing location, etc. were amended from that result, and highly precise doubling 
drawing between layers is realized. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although 
multilayer-interconnection-ization of wiring is performed with high integration of LSI, when 
advancing multilayering of wiring, reduction of a level difference has been a big technical 
problem. When a level difference is large, the thickness of a resist becomes thick partially, 
consequently the so-called aspect ratio increases partially in the pattern height to a 
processing dimension. Consequently, the problem that a pattern fell arose, as the cure, the 
device structure itself is designed so that a level difference may decrease — or examination 
of a high surface smoothness insulator layer and chemical machinery polish (it omits 
Chemical mechanical polishing and Following CMP) - improvement in surface smoothness 
is considered by law. 

[0008] The above flattening is advantageous for reduction of the failure by the 
substrate, formation of a detailed pattern, etc. However, the problem to which it becomes 
difficult to perform alignment between each class according to a flattening process has 
arisen. 

[0009] For example, the level difference of an alignment mark 301 also decreases 
by carrying out flattening of the substrate like drawing 3 (a). Consequently, since sufficient 
detecting signal was not obtained, gain was made high, but a noise was not able to become 
large and, as for the mark signal 302, sufficient detection precision was not able to be 
acquired as shown in drawing 3 (b). Or since a CMP process ground a substrate front face, 
deformation of a mark might produce it into the surface part of an alignment mark 303, as 
shown in drawing 3 (c). In that case, ****** was produced to the mark signal 304 at the time 
of alignment mark detection, and the fall of doubling precision and the problem that the 
doubling drawing between layers itself could not be performed further arose as shown in 
drawing 3 (d). 

[0010] As the cure, the front face of a mark is made into flat structure, and the 
approach using heavy metal as a mark member is opened to J P, 9-246 155, A. However, it is 
difficult not to describe the formation approach of a mark in detail, but to acquire sufficient 
mark signal. Moreover, when heavy metal is used as a mark at the time of processing of a 
gate layer, it is difficult to make a device property fall remarkably by heavy metal pollution, 
and to use a heavy-metal. mark like said conventional example. 

[0011] 

[Means for Solving the Problem] This invention is characterized by for acceleration 
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voltage using two kinds in the heavy-metal atom of the atomic number more than Ti or silicon 
(Si), silicon oxide (Si02), carbon (C), boron nitride (BN), and gallium arsenide (GaAs) for 
said alignment mark in the process which performs doubling drawing between layers which 
used the alignment mark with the electron ray 45kV or more, and for a level difference not 
arising in the maximum upper layer, or carrying out flattening so that a level difference may 
be made small. Thus, it becomes possible by using the heavy metal of the atomic number 
more than Ti for an alignment mark part to acquire sufficient alignment mark signal. 

[0012] Furthermore, since 10 micrometers or more of electron rays reach from a 
probe index when the acceleration voltage of an electron ray is 45kV or more, even if an 
about several micrometers layer [ several layers ] is formed in the upper layer of an 
alignment mark by using heavy metal for a mark, detection of an alignment mark signal is 
enough attained. When heavy metal is used as a mark and we are anxious about getting 
worse a device property, by forming the mark section and the non-marking section according 
to two kinds in silicon, silicon oxide, carbon, and boron nitride, there is no heavy metal 
contamination and it becomes possible to acquire sufficient mark signal similarly. Moreover, 
since the attainment depth of an electron ray becomes small as compared with silicon, silicon 
oxide, carbon, and boron nitride in the case of compound semiconductors, such as a gallium 
arsenide substrate, etc., sufficient mark signal is acquired with one combination of gallium 
arsenide, silicon, silicon oxide and carbon, and boron nitride. 

[0013] 

[Embodiment of the Invention] (Example 1) The process which prepares beforehand 
the alignment mark which consists of a member by heavy metal in drawing 1 , and performs 
pattern formation to it is explained. 

[0014] first, a silicon substrate 101 top -- CVD (Chemical Vapor Deposition) - the 
silicon nitride (Si3N4) film 102 was formed by law. Moreover rotation spreading of chemistry 
multiplier system positive-resist RE-5000P by Hitachi Chemical Co., Ltd. was carried out at 
the thickness of 0.4 micrometers, and heat treatment was used as the deed resist layer for 
120 degrees C and 2 minutes. Furthermore, after irradiating an electron ray with an 
acceleration voltage of 50kV alternatively according to a mark configuration predetermined in 
the amount of electron beam irradiation of 12microC/cm2, the resist pattern 103 was formed 
for 110 degrees C and 2 minutes by performing the development according a heat treatment 
process to immersion in 2.38% water solution of tetramethylammonium hydroxide for 1 
minute (a). In addition, although the pattern was formed by the electron-beam-lithography 
method in this example, you may form using the optical exposing methods, such as an 
excimer laser. 

[0015] Next, after performing the dry etching process by having used the resist 
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pattern 103 as the mask and performing resist removal, the tungsten film 104 was formed by 
the spatter (b). After performing CMP after that and making a front face flat, the surface layer 
of a tungsten was etched with hydrogen peroxide solution, and the alignment mark 105 of 
heavy metal was formed. 

[0016] Furthermore, the silicon oxide film was formed with the CVD method, 
flattening was carried out by CMP and the protective coat 106 was formed (c). Here, when a 
protective coat 106 is not formed but the alignment mark by heavy metal is exposed to a 
front face, it may become poor in a heat treatment process or a subsequent process. Or in 
order to remove the heavy metal on the front face of a substrate after forming an alignment 
mark 105, the washing process was performed, but after the alignment mark 105 had been 
exposed, when it washed, the mark might not also no longer be etched. By forming a 
protective coat 106 like this example, sufficient washing process becomes possible and it 
becomes possible to reduce the problem of heavy metal contamination. 
[0017] Future processes show the production process of the isolation for parasitism 
resistance reduction of a semiconductor device. First, it heat-treated by having carried out 
rotation spreading of Hitachi Chemical P [ RE-5000] at the thickness of 0.4 micrometers, and 
120 degrees C of resist layers were formed for 2 minutes. 

[0018] At the time of the electron beam lithography of degree process, using the 
electron ray with an acceleration voltage of 50kV, the alignment mark 105 was detected, and 
the location between two-layer was adjusted and it irradiated alternatively with the detected 
alignment mark location according to the configuration of the pattern for isolation in the 
amount of electron beam irradiation of 12microC/cm2. And by performing 110 degrees C of 
heat treatment processes for 2 minutes, making them further immersed in 2.38% water 
solution of tetramethylammonium hydroxide for 1 minute, and performing a development, the 
resist pattern 107 was formed and the slot 108 for isolation was formed according to the dry 
etching process after that (d). After performing resist removal, the silicon oxide film 109 was 
formed using the CVD method (e). 

[0019] Next, the flattening process by CMP was performed. At this time, as 
compared with the silicon oxide film 109 by SOG, since the polish rate in CMP is slow, a 
silicon nitride film 102 works as a stopper layer at the time of being polish. After performing 
CMP, the silicon nitride film 102 was removed and isolation 110 was formed (f). After forming 
the silicon oxide film 111 by the post heating oxidization, the resist pattern 112 was formed, 
(g) and its resist film were used as the mask, Ion implantation was performed, and the well 
layer 113 was formed (h). The predetermined pattern was formed by detecting the location of 
an alignment mark 105 also in the case of formation of this resist pattern 112. The usual 
semi-conductor production process was used In subsequent processes. 
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[0020] Since according to the conventional approach a level difference was lost 
according to a flattening process or it became small, alignment mark detection is difficult and 
highly precise alignment was not made. However, sufficient alignment mark detection was 
attained by using the matter with a high reflection factor for a mark like this example. As a 
high mark ingredient of this reflection factor, the atom more than titanium had the effective 
atomic number, and copper and platinum were effective also for a tungsten like especially 
this example, and others. 

[0021] Furthermore, it became possible by forming a protective coat on a mark to 
reduce the problem of metal contamination. Furthermore, even if the several micrometers 
alignment mark formed by this example is formed in the upper layer, since it is detectable, it 
can be used as an alignment mark over several layers. 

[0022] (Example 2) This example explains an example at the time of applying this 
invention to the wiring process of CMOS IC using drawing 4 . 

[0023] The sectional view before the wiring process of CMOS IC is shown in this 
drawing (a). Next, after forming silicon oxide 412, it formed so that a substrate front face 
might become flat by performing CMP, and the resist pattern 413 was formed further, and it 
etched by making it into a mask (b). Then, after forming the titanium nitride film as a barrier 
layer 414, copper was formed on the titanium nitride film, CMP performed flattening and 
copper was formed as a metal membrane 415 (c). The barrier layer 414 reduces that the 
copper of a metal membrane 415 is spread in the case of heat treatment. The alignment 
mark 416 was formed according to the above process. 

[0024] Furthermore, after forming the barrier layer 417 on a metal membrane 415, 
with the electron ray with an acceleration voltage of 70kV, the alignment mark 416 using the 
difference of copper thickness performed alignment, and the resist pattern 418 was formed 
(d). The wiring layer 419 was formed according to the dry etching process after that, silicon 
oxide was further formed by CVD, and silicon oxide 420 was formed by performing CMP (e). 
The formation of CMOS IC of subsequent processes is attained by using the usual 
semi-conductor production process. 

[0025] Like this example, by surrounding the alignment mark 416 by the metal in the 
barrier layers 414 and 417, it becomes possible to reduce metaled diffusion and 
improvement in the yield is attained at the time of heat treatment. Moreover, since the 
increment in the routing counter for alignment mark formation is lost by forming the process 
of a wiring layer, and a mark in coincidence like this example, reduction of a production cost 
is possible. 

[0026] In this example, the difference in copper thickness detected the 
above-mentioned alignment mark 416, and it drew based on the value of the detected 
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alignment mark location. When the lithography by light is used, the maximum front face is a 
metal membrane, and an alignment mark 416 cannot perform detection of an alignment mark 
by having carried out flattening. However, if an electron ray with high acceleration voltage of 
45kV or more like this example was used, since it would reach not only from the information 
on surface irregularity but a front face to several micrometers, alignment mark detection was 
attained. Consequently, it became possible not to cause the increment in a routing counter 
and to reduce a production cost as a result for an alignment mark, since it is not necessary to 
give a large level difference. 

[0027] (Example 3) This example explains an example at the time of applying this 
invention to formation of a component demarcation membrane using drawing 5 . 

[0028] The resist pattern 503 was formed on the silicon substrate 501 and the silicon 
nitride film 502 (a). Next, after using the resist pattern 503 as the mask and performing dry 
etching, the alignment mark 504 was formed by forming silicon oxide and performing 
flattening by CMP further (b). Furthermore, with the electron ray with an acceleration voltage 
of 50kV, the alignment mark 504 performed alignment and the resist pattern 505 was formed 
(c). 

[0029] The ingredient of the mark section and its perimeter was used as silicon and 
silicon oxide in this example. When metal contamination may become a problem, it becomes 
possible like this example to abolish the problem of metal contamination by using a light 
element as a mark member. Moreover, when inquired as a mark member, it was possible to 
have detected sufficient mark signal to the mark section and its periphery with any two kinds 
of combination of silicon, silicon oxide, carbon, boron nitride, and gallium arsenide. 

[0030] Then, silicon oxide 506 was formed and the component demarcation 
membrane 507 was formed by (d) and CMP (e). Silicon oxide 508 was formed by thermal 
oxidation after removing a silicon nitride film 502, the alignment mark 504 was used further 
again, by detecting a mark location, the resist pattern 509 was formed in the predetermined 
field, it was made into the mask, ion implantation was performed, and the above-mentioned 
resist pattern 509 was removed after (f) in which the well layer 510 was formed (g). 

[0031] When the usual semi-conductor production process was used for subsequent 
processes, it became possible to manufacture a semiconductor device. 

[0032] In this example, heavy metal is not used in process. Therefore, as compared 
with the case where heavy metal is used as an alignment mark, it became possible to reduce 
the problem of heavy metal contamination sharply. It was effective especially when it was the 
result, especially the product with which the high engine performance is called for like the 
high speed processor for mainframes. 

[0033] (Example 4) This example explains an example at the time of applying this 
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invention to the formation process of a component demarcation membrane using drawing 6 . 

[0034] The resist pattern 603 was formed on the silicon substrate 601 and the silicon 
nitride film 602 (a). Then, the resist pattern was used as the mask, dry etching was 
performed, and the silicon oxide film 604 was formed after that (b). Furthermore, the 
alignment mark 605 and the component demarcation membrane 606 were formed by 
performing CMP (c). In this example, many alignment marks 605 were formed by the rill of a 
book. 

[0035] When producing the component demarcation membrane 606 and an 
alignment mark 605 to coincidence like this example, the thickness of the component 
demarcation membrane 606 and an alignment mark 605 becomes the same. Consequently, 
when the thickness of the component demarcation membrane 606 is thin, the thickness of an 
alignment mark 605 also becomes thin at coincidence. When it followed, for example, the 
thickness of an alignment mark 605 was set to 0.3 micrometers or less, a mark signal was 
not able to become small and sufficient signal was not able to be acquired. 

[0036] Moreover, in the mark by the slot where a dimension is big, at the time of 
CMP, the amount of polishes in a slot center section might become large, and, as a result, 
the crater might be generated in the center section. Therefore, when flattening was carried 
out completely and there was no crater, even if there was thickness which can take sufficient 
mark signal, when a crater was generated, sufficient mark signal might be unable to be taken. 
In that case, it became possible by considering as the alignment mark 605 by the slot of an a 
large number book like this example to decrease the crater of the mark section by being able 
to enlarge a detecting signal as the whole mark, and making it a component demarcation 
membrane and the slot where equivalent extent is thin. 

[0037] Next, by thermal oxidation, by applying the resist film after forming the silicon 
oxide film 607, and detecting an alignment mark 605 with an electron ray with an 
acceleration voltage of 50kV further, electron beam lithography was performed to the position 
and the resist pattern 608 was formed. Furthermore, the well layer 609 was formed by ion 
implantation, and the above-mentioned resist pattern 608 was removed after (d) ** (e). 

[0038] By using the manufacture approach of the usual semiconductor device, 
subsequent processes became possible [ manufacturing a semiconductor device ]. 

[0039] (Example 5) This example explains an example at the time of applying this 
invention to the niultilayer-interconnection process of DRAM using drawing 7 . 

[0040] The sectional view before the wiring process of DRAM is shown in drawing 7 
(a), here - 701 of drawing - a silicon substrate and 702 - n well and 703 - p well and 704 — 
p+ diffusion layer and 705 — n+ diffusion layer and 706 — for isolation and 709, as for the 
polycrystalline silicon film and 711, silicon oxide and 710 are [ p-diffusion layer and 707 / 
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n-diffusion layer and 708 / the polycrystalline silicon film and 712 ] silicon oxide. 

[0041] Next, the tungsten was formed as a metal membrane 713 with the CVD 
method after forming silicon oxide 712 (b). Next, the alignment mark 714 was formed in the 
edge part of silicon oxide by performing dry etching (c). Here, thickness of a tungsten needed 
to be thickened when a tungsten was embedded altogether in the slot for alignment marks. 
However, since a substrate may have broken by stress, thickness of a tungsten was not able 
to be made not much thick. Then, it became possible like this example to reduce a level 
difference by using the level difference part of silicon oxide. 

[0042] Next, the resist pattern 716 was formed by forming silicon oxide 715, and an 
electron ray's detecting an alignment mark 714 after resist spreading using 
electron-beam-lithography equipment with an acceleration voltage of 50kV, and carrying out 
electron beam lithography to a position (d). After performing dry etching furthermore, and 
attaching a metal membrane with a CVD method, the wihng layer 717 was formed by 
performing CMP (e). It became possible similarly repeatedly by detecting an alignment mark 
714 to form a multilayer interconnection in a high doubling precision after that (f). 

[0043] (Example 6) An example at the time of next applying this invention to 
formation of the wiring layer of CMOS IC is explained using drawing 8 R> 8 seen from the 
substrate top face. 

[0044] The gate 802, isolation 803, contact 804, and the embedding mold alignment 
mark 805 were formed. The alignment mark 805 was produced to coincidence, when forming 
contact 804. Here, as for the substrate front face, flattening is performed by the CMP process. 
Next, the multilevel-metal film 806 which consists of laminating metal of titanium nitride (TIN), 
aluminum (aluminum), and a tungsten (W) was formed, and the resist film 801 was formed 
further (a). 

[0045] Next, the resist pattern 807 was formed by detecting an alignment mark 805, 
and carrying out electron beam lithography with the detected alignment mark location, 
according to a predetermined configuration, after adjusting the location between two-layer (b). 
Here, although the formed resist pattern 807 drew in accordance with the pattern of contact 
804, that an alignment gap seems to be generated somewhat, the doubling error was set up 
beforehand and it formed it. 

[0046] Next, the resist pattern 807 was used as the mask, dry etching was 
performed, and, as a result, the circuit pattern 808 was formed (c). 

[0047] Although attenuation of a mark signal arose and highly precise alignment was 
difficult by performing a flattening process in a conventional method, it became possible by 
being able to perform highly precise detection, consequently making doubling error tolerance 
small by the approach of this example, to make a chip small. 



9 



[0048] 

[Effect of the Invention] According to this invention, there is no surface level 
difference, or even when very small, the detecting signal of an alignment mark is fully 
obtained and high alignment precision between detailed patterns can be realized at the 
lithography process in manufacture of semiconductor integrated circuit equipment etc. 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the pattern formation process using the 1st 
example of this invention. 

[Drawing 2] The explanatory view showing the conventional approach. 

[Drawing 3] The explanatory view showing the trouble by the conventional approach. 

[Drawing 4] The sectional view showing the pattern formation process using the 2nd 
example of this invention. 

[Drawing 5] The sectional view showing the pattern formation process using the 3rd 
example of this invention. 

[Drawing 6] The sectional view showing the pattern formation process using the 4th 
example of this invention. 

[Drawing 7] The sectional view showing the pattern formation process using the 5th 
example of this invention. 

[Drawing 8] The top view showing the pattern formation process using the 6th 
example of this invention. 

[Description of Notations] 

101 - A silicon substrate, 102 -- A silicon nitride film, 103 - Resist pattern, 104 - 
The tungsten film, 105 -- An alignment mark, 106 - Protective coat, 107 - A resist pattern, 
108 - A slot, 109 - Silicon oxide film, 110 - Isolation, 111 — The silicon oxide film, 112 — 
Resist pattern, 113 - A well layer, 201 — An alignment mark, 202 - Scanning direction, 203 
[ - Electron ray, ] - A scanning direction, 204 — A silicon substrate, 205 — A slot, 206 207 — A 
reflection electron or a secondary electron, 208 - A detector, 209 - Detecting signal, 210 [ - 
The detecting point C ] - Slice level, 211 - The detecting point A, 212 - The detecting point 
B, 213 214 [ - Mark central point, ] - The detecting point D, 215 - The central point A, 216 - 
The central point B, 217 218 - A chip, 219,220,221,222 - Alignment mark, 301,303 - An 
alignment mark, 302,304 - Mark signal, 401 [ - p+ diffusion layer, ] - A silicon substrate, 402 
~ n well, 403 - p well, 404 405 [ - Isolation, ] - n+ diffusion layer, 406 - p-diffusion layer, 
407 - n-diffusion layer, 408 409 - Silicon oxide, 410 — The polycrystalline silicon film, 411 — 
Polycrystalline silicon film, 412 « Silicon oxide, 413 - A resist pattern, 414 - Barrier layer, 
415 - A metal membrane, 416 - Alignment mark 417 — A barrier layer, 418 — Resist pattern, 
419 - A wiring layer, 420 - Silicon oxide, 501 - Silicon substrate. 502 — A silicon nitride film, 
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503 - A resist pattern, 504 — Alignment mark. 505 — A resist pattern, 506 - Silicon oxide, 507 

- Component demarcation membrane, 508 — Silicon oxide, 509 - A resist pattern, 510 — 
Well layer, 601 - A silicon substrate, 602 - A silicon nitride film, 603 - Resist pattern, 604 - 
The silicon oxide film, 605 — An alignment mark, 606 Component demarcation membrane, 
607 - The silicon oxide film, 608 - A resist pattern, 609 - Well layer, 701 [ - p+ diffusion 
layer, ] - A silicon substrate, 702 - n well, 703 - p well, 704 705 [ - Isolation, ] -- n+ diffusion 
layer, 706 -- p-diffusion layer, 707 - n-diffusion layer, 708 709 — Silicon oxide, 710 - The 
polycrystalline silicon film, 711 - Polycrystalline silicon film, 712 - Silicon oxide, 713 — A 
metal membrane, 714 - Alignment mark, 715 [ - A resist pattern, 802 / - The gate, 803 / - 
Isolation, 804 / - Contact, 805 / - An alignment mark, 806 / - The multilevel-metal film, 807 / 

- A resist pattern, 808 / - Wiring layer. ] - Silicon oxide, 716 - A resist pattern, 717 - A 
wiring layer, 801 
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